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MEMORANDUM 

To: Kabel Rodrigues, USEPA, New York, NY 
From: David Eckhardt, USGS, Ithaca, NY 
Subject: Review of FS Draft Report - Cayuga County Ground Water Contamination Site 

I have reviewed the Draft FS Report (dated 3/21/11) for the Cayuga County Ground Water 
Contamination Site prepared by CDM and find that it provides a concise description of the 
site and potential remedial actions. The report is well organized and fairly well written. The 
following comments address several technical concerns that mainly focus on the 
hydrogeology of the Site. They are offered with the intent to strengthen the technical issues 
that are presented. I have also written suggested revisions directly on several text pages, 
which are offered to improve the clarity, scope, and accuracy of the report. 

1. table 1-1: The table contain several inaccuracies and omissions: 
(a) The Skaneateles Formation is >75 ft thickness; the Mottville is older than the 
Delphi Station and should be listed below it; 
(b) The Marcellus Formation is typically about 50 feet thick and has three members 
- Union Springs, Cherry Valley, and Oatka Creek (oldest to youngest); its lithology 
is black shale with thin interbedded limestone (Cherry Valley); 
(c) The Onondaga Formation is Middle (not Lower) Devonian and forms the 
uppermost unit of the approximately 235-ft thick sequence of carbonate rock; the 
four members of the Onondaga consist of about 75 feet of crystalline and flinty 
limestone with some thin interbedded bentonites and argillaceous limestones; the 
Onondaga unconformably overlies the limestone of the Manlius Formation (not the 
Rondout Formation); 
(d) The Rondout is Lower (not Late) Devonian and Upper Silurian dolostone (not 
limestone) with some thinly interbedded shales; 
(e) The Cobleskill is limestone (not dolostone); 
(f) The Bertie Formation is dolostone and gypsum, typically about 80 feet thick, and 
has three members - Fiddlers Green (23 ft), Forge Hollow (50 ft), Oxbow (7 ft) 
(oldest to youngest); the upper 15 ft of the Forge Hollow Member has 
gypsum/anhydrite beds that often include highly porous and transmissive solution 
voids); the D5 hydrologic unit includes the lower Fiddlers Green and its contact 
with the underlying Camillus Shale; the D6 exists only at the EPA-14 well and does 
not include any Bertie units. 
(g) The Camillus is interbedded shale, dolostone, and evaporites. 



(h) Note on the table that the "Stratigraphy" column corresponds to the colors of 
bedrock units shown in the Figure 1-5 geologic section. 

2. Table 2-4: Update the Maximum Detected Concentrations. 
3. Table 2-5 (and in the text): The use of grout and bentonite hole-plugging materials 

is not limited to depths less than 100 feet and may be considered as an important 
hydraulic control at this site to reduce flow rates through contaminated zones, 
improve the efficiency of pumped treatment, and increase surface-contact times for 
MNA. 

4. Figure 1-1: Identify Owasco Outlet and Crane Brook, which are discussed in the 
text 

5. Figure 1-3: Wells B-50D5 and B-57D3 are not clearly labeled; they are both to the 
west of EPA-1. 

6. Figure 1-3: Show locations of Powerex wells B-31D3, B32D3, and B33D3, which 
define a highly contaminated source area and are discussed in the text 

7. Figure 1-5: 
(a) Wells B-50D5 (adjacent to EPA-1) intersects the Qimillus Shale at 238 feet bis. 
(b) Well EPA-25 intersects the Carnillus Shale at 340 feet bis. 
(c) Why does the land surface not intersect the top of the wells at several points on 
the section (e.g., EPA-16, EPA-19, EPA-25, CY-206, CY-216, etc.)? 

8. Figure 1-7: 
(a) The black vertical arrows that depict recharge should indicate that downward-
moving recharge (and contaminant advection at the Powerex plant) to the deep 
aquifer system is controlled by downward hydraulic gradients and vertical fractures, 
not increased bed thickness or repeated units, as stated in the Legend explanation; 
also, the arrow should be vertical in the Legend; 
(b) I do not see any sample concentrations, as indicated in the Legend. 

9. Figures 2-1 and 2-2: Sample data from the General Electric Co. would indicate that 
EPA-11 should be included in Target Area 2. 

10. Page 1-10 (12): Why is TCE not an IC? 
11. Page 1-10 (K4): Are the concentrations reported for the D3 zone at B-33, and not B-

31andB32? 
12. Page 1-12 fl2): The occurrence of VOCs in the clrinking-water supply wells at the 

Village of Union Springs may also be noted here. 
13. Page 1-13 (f3): Verify that the VOC contariiination did not exceed MCLs at the 

one D6 zone (EPA-14)? 

Please contact me to discuss any of the review comments. I would be happy to assist with 
additional review of revised materials. 

Sincerely, 

David A. V. Eckhardt 
Research Hydrologist 

Attached: Revised draft FS text pages 
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pits was reportedly abandoned in 1962 and 1967. Several previous and ongoing 
investigations were conducted at the former Powerex facility under the direction of 
NYSDEC. The investigations identified VOC contamination in soil, groundwater, and 
surface water and are summarized below. 

Between 1985 and 1991, a series of four investigations (Phases I through IV) were 
conducted at the fonner Powerex facility under the Resource Conservation and 
Recovery Act (RCRA) Corrective Action Program of NYSDEC Samples collected from 
northern evaporation pit soils in 1985 and during a Phase ̂ investigation in 1986, 
indicated the presence of TCE (4400 milligrams per k£b^pi [mg/kg]), xylenes (6,700 
mg/kg), and acetone (2̂ 00 mg/kg) within me overtrJpelL TCE, total 1,2-DCE, vinyl 
chloride, and acetone were detected in overburdg^pl^|aJJow bedrock wells during 
the Phase II investigation completed in 1987. TCE ând rrarif 1>2-DCE were detected in 
surface water samples. TCE and frons-l,2-p|E|/ere also detected in groundwater 
from additional wells. Results of the Phase^investigation, reported in 1988, 
indicated that VOCs were present in a drainage ditch located in merfortfiwestern 
corner of the site and in a storm sewer west ô tije plantj^ding. Th^hase IV 
investigation was initiated in 1988 and fbaisea^||htira 
contamination within the bedi-r^^guifer (Dunrr^^Sj 

In accordance with an NYSDEC C^er%r?^nsent dal||March 31,1993, ah RI/FS 
was initiated at the former Powere»^cffiry ir|^^^The Ri||||was conducted under 
the auspices of meJ^S^EC Results^fjgroun^^^^nvest^ations at the former 
Powerex fadlrftgn|p^^ 1,2-DCE, vinyl 
chloride, aceton^ l̂uene, xylenes, tetrao^oroelhene (PGEJ; and methylene chloride in 
shallow bedrock- a^Kncentratî is exceeo!ih||NYSDEC groundwater standards or 
guidanoê ralues. C o l ^ ^ ^ ^ ^ ^ ^ - D C E ^ ^ vinyl chloride were detected at 
ccttcerifrit^ standards in five deep 

?ratonng wells^thin mejBertie formation^ the former Powerex facility. 

8-3* 
6-33 

Groundwater samples collected fx||h deep mcatitoring wells as part of the 
PowerexM^FS Addendum^Task 9^bvember 2004 sampling evejitrfiiSicaicu 
concentralor^pf TCE (48b|d00 ug/L)7 ds-l,2-DCE (35,00Jl44g7L)7toluene (3/100 J 
pg/L), acetone^24,000ug/|)|andmetrianoJ^LS^ug/Ijmthe deep monitoring 
interval (D3) of mbnitorirtg^en B-31 (ggur^^3>on the former Powerex facility. 
During recent invieli^^ps in 2010, TCEItasDeen observed at concentrations of up to 
508,000 ug/L at this location. Such concentrations suggest the potential presence of 
non-aqueous phase liquids (NAPL). A TCE concentration of 230,000 pg/L was 
reported in a sample collected from a recovery well (GW-PW-1) oft the former 
Powerex facility on May 6,2002 (Powerex, 2005). A In SUA lU W *f+irfer at" 

As part of an mterim remedial action, a groundwater extraction and treatment system 
was completed in 1998 to treat VOCs in the shallow bedrock at the former Powerex 
facility. An interim remedial action enhancemEnt was completed in 2001. The 
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groundwater treatment system is currently active and continues to extract and treat 
VOCs in the shallow groundwater at the former Powerex facility. 

Us*, 

w) 

1.6 Physical Characteristics of the Study Area 
1.6.1 Site-Specific Geology 
The Site is located at the northern edge of the Glaciated Allegheny Plateau 
physiographic province, a table land cut by weathering and erosion into significant 
hills and valleys and greatly modified by glaciers. The geology of the area is 
characterized by unconsolidated glacial deposits underlaih;by consolidated bedrock. 
The unconsolidated deposits consist of glaciolacustr^^^y^silt fine sand, and glacial 
till ranging from approximately 5 to 77 feet thick, j^^^^.^ 

Figure 1-4 provides a map of the location of geologic cross-se^on A-A', which 
extends from north of the former Powerexjfacpy to the Village^^JJnion Springs, near 
Cayuga Lake. Geologic cross-section A-A^&3hown on Figure 1-5 

•"•st-A 

The bedrock units consist of a sequence of 0i^rjianM^pilurian l i m ^ E | ^ 
dolostone, evaporite, shale, andfs^ndstone forma^OT^^a dip gradually southward. 
The youngest rocks identified S|i^g^orehole toggm||imd rock coring are the lower 
formations of the Middle DevoniarMinul^ton Groupxf||arieateIes snd Marcellus 
Formations) which are underlain, nv^sc^o^llg^order, by^he Middle Devonian 
Onondaga FormationctheXower Devonian M a r ^ ^ a i d Rormout Formations, the 
Upper Silurian Co^e^m%rmation, B||te G ^ J ^ ^ C a j n l r u s Shale. The bedrock 
has little primaf^^raosiry;i^pndary po^o^lfpuch as fr^ures and solution voids is 
common. In gentny^dre deeggedrock is m5|e fractured and more transmissive than 
the shallow and mterme^te'l^drc^ck 

In s^p^^mrb^ghoo i t^ s tudy a^a^SGSlclentified rep! 
> boreholes w^ i in the^ircellus, Onoftclaga, and Manlf^ 
Kto laaKzea i t^ A specific 

thrusting^iscussed by USGS occur^^,wells on Pinckney RoaJ 
FormatiolSSand the MariKus/Fprmation, where not fractured or4 

function as anaquitard acrpss. portions of the study area. 

•ami Otr&rLwkOrtve 

I stratigraphic units 
; Formations, most 

pie of this 
The lower Onondaga 

aulted, otherwise 

Cobleskill Formation underlie the Rondout and overlie the dolostones of the Upper 
Silurian Bertie G^^Tc^iprised locally of the Oxbow, Forge Hollow, and Fiddlers 
Green MembersTTfiw upper portion of the Forge Hollow, typically about 15 feet thick, 
is gypsjferou& and argillaceous, and has well-developed solution voids. The Bertie 
(Grojip^wnlenrorms the lowermost units of the carbonate rock sequence, overlies the 
Upper Silurian shales of the Camillus Formation. The Camillus is the deepest unit 
observed in geologic logs during this RL 
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1.6.2 Site-Specific Hydrogeology 
Frevious investigations by the EPA and USGS, including data gathered from 
geophysical logging, identified the typical hydrostratigraphic sequence in the study 
area. The following units have been defined at the Site; 

Overburden 
Shallow Bedrock (Units SI through S3) 
Intermediate Bedrock (Units II and 12) 
Deep Bedrock (Units Dl through D6) 

Hydraulic heads are typically highest in the shalfowp^tefSl, S2, and S3) and lowest 
in the deep units (Dl through D6). The mteimed^pn%^ften act as an aquitard 
separating the shallow and deep aquifer uni^: H6wever,lî spme areas of the Site 
vertical fracturing allows the shallow uruts to^tin into the dee|junits. The water 
level in an open borehole reflects the composite head of all the uriTtfepenetrated by the 
borehole. However, this water level is typically dominated by mê hekdin the most 
transmissive unit which often reflects the 1 

Shallow Bedrock (Units S l ^ ^ g d S3) 

lie heacftpf the deep bedrock units. 

The shallow bedrock hydrogeoli 
the upper-middle Onondaga, S2, 
of the Onondaga mjhê study area isl̂ feet^ml 
may represent thê Erĉ juŝ Shale bedrock JJni 

are compds|c|<3f the upper Onondaga, SI, 
The nominal thickness 

isof the site, me SI unit 
et Onondagâ i 
*%buAernpT 

The potentiomernGidata for t̂ Shallow b*eW|ck show grSundwater flows, in general, 
northward from Piricjsney Ro^| towards Crane Brook and the Owasco Outlet where 
the sh^gv^gr^undwl̂  the shallow zones can become 
de-w^^ett^f^sting mar^rn(̂ fra f̂elr|rig has breached the underlying 
irrtlrrriediate zone l̂towing^^^r to dramimtD the deep zone. Near Overbrook Drive 
ar^^nckney Road, n^^aterllvels from open-hole residential! wells suggest that 

ctures havolrafochod m%shallow and intermediate zones. 

Intermediatê Bedrock (Units II and 12) 
The mtermediltebedrock zone consists of the Manlius Formation, which is typically 
divided into tl«1ip |̂er lylanjius (II) and Lower Manlius (12). In the study area, the 
Manlius often functic^i|fan aquitard separating the shallow and deep aquifer units 
unless it has been breached by vertical fractures. Lower parts of the Onondaga, the 
entire Manlius, and sometimes the uppermost shale units of the Rondout may also 
serve as a significant aquitard, thereby generating significant differences iii vertical 
head between the shallow and deep zones. 

Working draft report for Agency review. Do not cite, quote, or distribute. 
Hi 1-8 
FS_SECTI0N_1_W0RK1NG_DRAFT_3_21_11.D0CX 



Section 1 
Introduction 

Deep Bedrock (Units Dl through D6) 
The deep bedrock is divided into six zones. The Rondout comprises the Dl unit The 

^Cobleskill comprises the D2 unit The Bertie Formation is divided into three units: the 
unpasses the gypsiferous unit at the top of the Forge Hollow 

Member, the D4 unirtyhich is in the middle of the Bertie Formaticongmd the D5 unit at 
' the bottom of the Bertiê . The D6 unit is the Camillus Shale, which is the base unit in the 

C ^ f € f t ^ t f t A ^ £ " r r ^ f i n n W < ' ^ p"*nnliniiinlnii- mi.fn.ir mnp fnm rtin FTC unn* —f A-'- A t — U t / L&lout 

The deep units consist of dolomites and limesones oythe Devonian to Silurian-age 
Rondout and Cobleskill Formations and the Bertie uoup/^ith characteristics typical of 
many carbonate aquifers. In general, the deep bedio îs[aescribed as more fractured 
and more permeable than the limestones of the sriaTtewaha' intermediate bedrock. 
Transmissivities within solution voids in the gypsiferous unit at the top of the Forge 
Hollow are often much higher than other unitelgThe deep bedrock system does not 
appear to discharge locally based on wate|lejirel elevations, wluq̂ are significant!] 
lower than the elevation of nearby streajn&tRegional groundwaterflowjiJte Îeep 
bedrock in the study area is generally to the'^r|ti arid^mmwesttay^^Zayuga Lake. 

-V Figure 1-6 shows the potentiometoc surface map^qrA^>§ zonê As disc&sed above, 
J — J — 1 ' c —^MiMMli v fractures%orinecting the deep bedrock aquifer recdv^grqundwater 

the deep and shallow bedrock ur^S^s^result wa^ l̂evels in the deep bedrock rise 

ZOO-j 

An ecolo^^reconnaissarpl was conducted to characterize the terrestrial and aquatic 
communitilê ssodated wi§i|jvater bodies sampled during the RL The Site is divided 
into three areaslbased on water bodies that were sampled during the Rl, and included 
Owasco Outlet, Crane Brook/and springs in the Village of Union Springs. These three 
water bodies were selegted̂ or sampling and subsequent evaluation because they 
potentially receive contaminated groundwater discharge 

The United States Fish and Wildlife Service (USFWS) reported that a review of their 
records for the Site and surrounding areas indicated the that the bald eagle (Federally-
listed threatened) and Indiana bat (endangered species) are known to occur within 27 
miles of the Site. No other federally-listed threatened or endangered species are 
known to exist in the vicinity of the Site. 
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•fn** p.Ho 

The NYSDEC reported that a review of their records for the Site and surrounding 
areas indicated mat the following State-listed threatened or endangered species have 
been observed within a two-mile buffer zone of the Site: Woodland agrimony/ 
Golden-seal, Twin-leaf, Short-eared owL Cooper's Milkvetch, and Slender Pondweed. 
None of the threatened or endangered species listed above were observed, nor was 
any suitable habitat for these species observed during the on-site reconnaissance. 

1.7 Nature and Extent of Contamination 
•> The characterization and evaluation of the nature and extenfepf contamination is 
focused on those constituents identified as mdicalor^manunants (ICs) in Site 
groundwater, surface water, and sediment Th^ICsjgelefcted for groundwater, surface 
water, and sediment are czs-l,2-DCE, rra«s-l^-D^^^CEi^hd vinyl chloride."*-- A/pf 7~£E: 

1.7.1 Overview of Groimdwater^^|ttaumdnation^^^ 
In general, the local groundwater system^tfte vicinity of the Sitfrindudes a shallow 
aquifer zone and a deep aquifer zone, separajgd by a confining unit^kguitard. The 
shallow aquifer zone is made up of overburde^^cia^^posits and sraflcJw bedrock, 

rBc The deep aq 
. ^include thellcSiflout Cobleskill, and members of 

the Bertie Group. The Manlius form^^irdermedia^pne) separates these two 
aquifer zones, and where it is rnassi^and;l^th7ely unMctured, functions as a 
confining unit alongfwitti lower parWqf the Orjgr||aga Fo^rMtidh^nd, occasionally, 

lost shall̂ miWo Ĵhe Rond^^on^^^^^pwev^^e aquitard is 
low arW^^^zones arejlydraulically connected. 

•Reaienal VOC data urecorutfWtwith groundsvatcr flow. The groundwater data 

the formJ^g'bwereS t̂dlity and PinBertey Road, groundwater flow in the 
deepTij&ne is toward th^south. ̂ ||ftgs area, exceedances of VOC screening are seen in 
the daprntervals of the^owmgl | j^ (from north to south): B-31, B-32, B-33, EPA-
^ E P A ^ B - l S ^ Z / ^ ^ u s t e r ^ ^ a n d C Y - Z O i These wells define the 
approximatelllteral extent ogthe VOC contamination in the deep zone in the area 

— uui lit Of Fuickiui.yjROad at^>verbrook Drive, hi the vicinity of EPA4)2 and B-33, the 
confining unit is app|renflWbroaohod, providing a potential pathway for vertical 
contarrunant migratfc^pEE (43,000 ug/L) and cis-l,2-DCE (31,000 ug/L)-M(ere 
detected in the D3 interval^ of monitoring well oluotoso B M> D 30, aiid^B-g^ocated on ( ? S 
the former Powerex facility property, immediately north of West GenessefStreet and 
upgradient of EPA-01 and EPA-02 (Powerex 2005). 

South of Pinckney Road, groundwater flow is to the southwest toward Cayuga Lake. 
Elevated levels of VOCs (up to 400 ug/L) are present in samples from the D2 to D5 
zones of EPA-24, located southwest of Pinckney Road. The distribution of VOCs in 
residential well samples is also consistent with groundwater flow to the southwest in 
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the area south of Pinckney Road. The highest cancentrations of VOCs are found in the 
deep zones at the following wells (from north to south):LEPA-02, the B-49 cluster, CY-
204, and CY-205. In the deep aquifer zone, contaminants are transported with 
groundwater flow in the more transmissive deep bedrock units, particularly in the p 3 
gypsiferous zone of the Forge Hollow unit Thrust faulting and fracturing ngat ^ WGM-JL 
Pinckney Road and Overbrook Drive results in a hydraulic connection fbrinigrahan of 
(ttntaminantsMnto the lower Manlius formation (12),- u^.JL Ron do* r ZJOY**S « 

•from* +A« t>3 *Z«MC_ 
yLi t t le contamination was found in monitoring wells in shallow zones outside the 
\ former Powerex facility. Overall, the shallow and mtermedlate bedrock units appear 

.L^v I less transmisswe than the deep unite 
J frequently have dry intervals. Thus, migration infti^^ha31ow bedrock is mainly 

i t vertical hydraulic head 4o J limited to areas withm the f b ^ 
» differences between the shallow and deep zoheŝ and the presence of localized vertical 

{•7-/ 7 

migration pathways support downward n^i^t ion of contarmr^^from shallow 
sources into the deep zones. Once in theNcjprj zone, VOCs a r e ' — « - J : - -
transmissive deep bedrock units, particularly 
Hollow unit (D3). 

the gypsiferous 
irted in the more 

Forge 

1.7.2 Summary of Surface^afer^and SeaCj^nt Contamination 
No ICs were detected in surface water aim^sedirnent samples collected from Owasco 
Outlet and Crane Brook. A numberWCs, irBSd^g TCE??K||, os-l,2-DCE, and 
frans-l,2-DCE w e r e i ^ ^ ^ i J n surfacejjjteater saBlI^ollec^sErom the Village of 
Union Springs at^pic^trations exceed^gsc^ptoig c r i ^ ^ . Concentrations of cis-
1,2-DCE exceedec^^screera^criterior^f^ug/L in fouf^f the nine surface water 
sampling locatic^%p;urrmg^t;a maximurrt.cpncentration of 18 ug/L. None of the 
other VC°- J - * ~ « ^ ^ ~ * a ^ 5 ^ ~ ^ « ^ — — • ietected I We ectivelscreening criterion. 

Surface'water samples were&ollected f r o ^ ^ ' 

£er dischargeav 

ies collected fro] 

ocatidnsL 

m 

springs and a stream associated with 
ere selected because they are considered potential 

near^yuga Lake. The VOCs detected in the surface 
water samples collected frdrn the Village of Union Springs are similar to those detected 
in upgradietitgroundwate^ample8 (Le., ds-l,2-DCE, TCE, and fnms-l,2-DCE) and are 
consistent wimf^e dischar"^of contaminated groundwater to the surface. VOCs were 
also detected m^amntes^^pcted from the 'Village of Union Springs public supply 
well, located approxlmajply 900 feet north-northeast of the nearest spring. 

1.8 Summary of Contaminant Fate and Transport 
The fate of a chemical in the environment is a function of its physical and chemical 
properties and conditions at the Site. The potential for environmental transport is a 
function of the conditions at the Site, including geological and hydrogeological 
characteristics. The primary fate and transport aspects are summarized below. 
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Little or no groundwater contamination exists in the shallow zone. The groundwater 
contamination in the deep bedrock is highest in the D3 zone beneath the former 
Powerex facility. Contaminated groundwater moves downgradient in the gypsiferous 
D3 zone from the former Powerex facility and flows toward discharge points at or near 
Cayuga Lake near Union Springs. As groundwater flows downgradient in the D3 
zone, ccmtaminant concentrations decrease but do not appear to be significantiy , 
retarded by the geology. ^tV***" 

• Groundwater discharge to surface water is a potential,transport mechanism for 
VOCs in groundwater. Low concentrations of VOC^fsjniilar to those detected in 
groundwater, were detected in springs and a Village of Union Springs. 

A 
With the exception of the area near EPA-(}lcg^cherm1^^onditions in the aquifer 
are not conducive to reductive decWormaliori of VOCs. However the presence of 
ris-l-2-DCE at high concentrations, TG^J^relatively low concentration, and the 
presence of TCE degradation produc^jmduding vinyl cMorid^^^ane, and ethene 
suggest that anaerobic reductive dechldr^tion is occurring or has^xurred in the 
vicinity of the She. It is likehMhat degra<iatic^of^^E^ occurring n^^he source 
and that primary degradatior̂ gmducts are b^^^^msported downgradient with 
minimal additional degradatwrfel^ 

• Site-related contaminants are nolj§ 

1.9 Conce{?||al Site|^odeK 
The Conceptual Sue>Model (C^M) is develowd to integrate all the different types of 
information colleded|during^%I, indudih^geology, hydrogeology, Site background 
and settirjggand the faifefi anpllllnlp^t-of contamination associated with the Site. 

ysical Serl|n^ w!u||Respect to Groundwater Movement 
Four m^brhydrogeologlc^nits a5e||resent in the study area: 

|3k 

Shallow Becfctfck (SI through S3) 
IhtermediateT 112) 
Deep Bedrock (D$§hrough D6) 

There is considerable potential for downward flow of VOCs from the shallow t̂o the 
deep bedrock units. Vertical hydraulic head differences between the upper and lower 
bedrock units can exceed 80 feet Where' massive and relatively unfractured, the 
intermediate bedrock units act as a amfming unit However, the lower aquifer units 
respond rapidly to infiltrating rainwater and snow melt indicating that vertical 
connections exist in areas where the cenfming unit is breacheaTThe confining unit 
appears to be breached at EPA-02 (downgradient of the former Powerex facility), at B-
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33 (at the former Powerex facility), and at CY-204 and CY-205 (along Overbrook Drive 
and Pinckney Road). Evidence from downhole logging of vertical connections 
between the shallow and deep bedrock units include highly fractured bedrock and 
high-angle fractures at EPA-02 and thrust faulting and highy fractured bedrock in the 
vicinity of Pinckney Road. VOCs that reach the mare transmissive, deep bedrock units 
migrate downgradient with groundwater flow to the south and then southwest, 
toward Cayuga Lake, the lowest water elevation in the study area. 

Groundwater flow in the shallow bedrock units is variable,-generally flowing toward 
local discharge areas such as streams. From north of thejforfiier Powerex facility south 
to Pinckney Road, groundwater flow in the shahowfedroCk units is to the north, 
toward Crane Brook and Owasco Outlet The shalto^bedrock units are de-watered in 
some areas, which suggests that locally, groundwater draSJsirom the shallow to the 
deep units. From EPA-19 south to Pinckney-Road, groundWa^.flow in the deep 
bedrock is to the south, toward Pmckney^Road. South of Pinckney^Road, the deep 
bedrock groundwater flow is toward m^sc^rhwest and Cayuga La^^Springs and 
seeps fed by discharging groundwater were|pbserved mthe Village o%|Jnion Springs, 
which borders Cayuga Lake. ^ f~. 

VOC contamination was 
bedrock units (Dl through 
Pinckney Road, VOC contaminatidn^^onr^"J 

monitoring wells EP^3 |^A-02 , EP3||09, 

ggAfp*- Eft*- /*?/ 

l ^ e l ^ f e d in groundwater samples from the deep 
m<trfg"area betwe'erfeWest Genesee Street and 

EPA-01 and EP. 
andRI groundwk^sampli 
southward groundwater flowj 

e widen^|exteni 

r showiQg ĵhej; 

narrowpli 
Overbrook 

* IffidsgA Pinckney 

i \ C A 

'^jgrour(4^^ter in) 

rv narrow area defined by 
, v%204, and CY-205, with 
concentrations in historical 

distribution is consistent with 
ick. At Pinckney Road, the relatively 
west along Pinckney Road and 

leep bedrock flows to the southwest 
towarfftSayuga Lake an^he VulSgê of Union Springs. VOCs in this area occur 
prrmaruy^^the deep bedrock units^OC data from numerous residential wells 
collected frqm4999 trurougr̂ OO? by CCDOH show a VOC distribution consistent with 
grcnmdwaterflbwjr) the southwest Data from momtoring well EPA-24 and 
residential wells^rnpledJn; 
of VOCs in the areS^crut 

16 and logged by USGS show the general distribution 
west of Pinckney Road. 

1.92 Potential Contaminant Sources 
TCE was used and disposed in open pits at the former Powerex facility, currently a 
NYSDEC State Superfund Site, located on West Genesee Street A groundwater 
extraction and treatment system is currently operating at the former Powerex facility 
to treat VOCs in the shallow bedrock. Concentrations of TCE (230,000 ug/L) and ds-
1,2-DCE (82,000 ug/L) have been detected in an extraction well (GW-PW-01) e» the 
former Powerex facility (Powerex 2005). * twttu. $l\*lUt© aspt-far-
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The former Powerex facility is considered to be a source of the VOCs in groundwater 
at the Site. Deep (D3) zones at monitoring wells EPA-01 and EPA-02, located 
approximately 900 feet south of the former Powerex facility, have the highest 
concentrations of VOCs of all Rl monitoring wells in the study area. Groundwater 
flow in the deep bedrock at the former Powerex facility is to the south, toward West 
Genesee Street and Pinckney' Road. Monitoring wells downgradient of the former 
Powerex facility, including EPA-01, EPA-02, CY-204, CY-205, B-43, B-47, and B-49, 
show concentrations of VOCs, principally ris-l,2-DCE, exceeding screening criteria in 
the deep bedrock units. VOCs, including ris-l^-DCE, TCE>- and vinyl chloride, in the 
deep bedrock monitoring wells are shrular to those deted^ 
shallow and deep zones at the Former Powerex facmiyj; J 

1.9.3 Expected Transport and Fate o^ite Contaminants 
The expected fate and transport of Site conjammants in groundwater, air, surface 
water, and sediment is discussed bdow.^J||3 

Groundwater 
Liquid chlorinated solvents suchas TCE d surface 
downward through the unsatuWtectJzpne in a relatively linear pattern, with^minimal 
dispersion from the discharge lc>cati^^Once the Hqui^chlorinated solvents such as 
TCE encounter the water table, the^hi^n^^dissolve^^^ the groundwater and 
move in the (frection^o4^n>und^ on^^quantity released, not 
all of the TCE wfll^cussolvfeand it win^ntinue^^iH>downlfard under the force of 
gravity as a i 

[^owrijya 
_ phase S|u^^^S^PL^^^p concentrations greater 

than 300,000 ng/i^^hich is inmcative of "t|p|^sence of DNAFL, were detected in 
samples from momtpring welSsfB-31(D3) ahd^-32(D3) on the former Powerex facility 

^* v ^ : ^^edphase^neralhr are weakly adsorbed and tend 
to m^wligroumdwai 

^ d to be lowfsuch as fruf gypsiferotfsproid mterval of the Forge Hollow, VOCs 

Evaluatic^>|MNA parameters suggest that conditions ak the Site are not conducive to 
reductive de^Jorination o|VpCs. However, based on the elevated concentrations of 
cis-l,2-DCE and j^ t ive ly Foty concentrations of TCE in groundwater, it appears that 
degradation is occ^r^u^^ssibly closer to the source where conditions may be more 
favorable for degraclatibnOtb occur. The primary degradation products then migrate 
downgradient in the aqlnfer with little subsequent degradation. 

Air 
TCE, ds-l,2-DCE, £rans-l,2-DCE, and vinyl chloride are volatile organic chemicals. As 
such, they volatilize to the atmosphere and, in the unsaturated soil zone, to the pore 
spaces between soil particles. Vapors move through the unsaturated zone pore spaces 
and bedrock spaces. As vapors move through the unsaturated zone, they can enter 
structures, such as homes, affecting air quality. In general, at the Site, VOCs are in the 
deep bedrock units at depths greater than 100 feet bgs. In addition, in areas where the 
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